The role of histone chaperones in osteoblastic differentiation of C2C12 myoblasts.
Cellular differentiation is a process in which the cells gain a more specialized shape, metabolism, and function. These cellular changes are accompanied by dynamic changes in gene expression programs. In most cases, DNA methylation, histone modification, and variant histones drive the epigenetic transition that reprograms the gene expression. Histone chaperones, HIRA and Asf1a, have a role for cellular differentiation by deposition of one of variant histones, H3.3, during myogenesis of murine C2C12 cells. In this study, we accessed the roles of histone chaperones and histone H3.3 in osteoblastic conversion of C2C12 myoblasts and compared their roles with those for myogenic differentiation. The unbiased analysis of the expression pattern of histone chaperones and variant histones proposed their uncommon contribution to each pathway. HIRA and Asf1a decreased to ∼50% and further diminished during differentiation into osteoblasts, while they were maintained during differentiation into myotubes. HIRA, Asf1a, and H3.3 were indispensable for expression of cell type-specific genes during conversion into osteoblasts or myotubes. RNA interference analysis indicated that histone chaperones and H3.3 were required for early steps of osteoblastic differentiation. Our results suggest that histone chaperones and variant histones might be differentially required for the distinct phases of differentiation pathway.